Resveratrol stimulation induces interleukin-8 gene transcription via NF-κB.
The polyphenol resveratrol activates stimulus-regulated transcription factors, including activator protein-1 (AP-1). As part of a search for resveratrol-regulated target genes we analyzed the gene encoding the chemokine interleukin-8 (IL-8) which is regulated by AP-1. Here, we show that treatment of HEK293 cells with resveratrol induced the expression of IL-8 and activated transcription of a chromatin-embedded IL-8 promoter-controlled reporter gene. Mutational analysis of the IL-8 promoter revealed that it was not the AP-1 binding site, but rather the NF-κB site that was essential to connect resveratrol stimulation with the transcriptional activation of the IL-8 gene. Thus, the NF-κB site of the IL-8 gene functions as resveratrol-responsive element. The analysis of an NF-κB-responsive reporter gene, controlled by the HIV-1 long terminal repeat (LTR), showed that resveratrol stimulation increased the transcriptional activity of NF-κB. These data were corroborated by an experiment showing that incubation of the cells with the NF-κB inhibitor JSH-23 attenuated resveratrol-induced activation of the IL-8 promoter and reduced the cellular NF-κB activity following stimulation of the cells with resveratrol. The protein kinase extracellular signal-regulated protein kinase ERK1/2 was identified to function as signal transducer connecting resveratrol stimulation with the activation of NF-κB and IL-8 promoter-controlled transcription. We conclude that resveratrol, proposed to exhibit anti-inflammatory activity, stimulates expression of the pro-inflammatory chemokine IL-8 via NF-κB, which is known as an important mediator of inflammatory processes.